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IBOSIOUNSA MOOENN
oT 2D K 6D

dkcnnyartaumna no BIM: roe npumeHsaeTca ungpposas Moaesnb
ynpasreHnsi 00bEKTOM, HACKOSIbKO OHa YrMpPOLLAa€EeT 3TOT NPOLIECC U
CKOJTbKO NMO3BOJIAET COKOHOMUTL?
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ObWAA NHPOPMALINA Ob AECOM

150+ 900+ 87 000 $20,2 mnpa

3akasunku bonee Bonee 900 oducos CneunanucTos, O6oport 3a 2018
yem B 150 cTpaHax no BCceMy Mupy paboTaroLmx B pasHbIX CTpaHax doMHaHCOBbLIN rof
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POCT I'PA®SUKN N ATPNBYTOB BIM MOLAEJIA
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[PAPUKA VS ATPUBY Th

O6bewm, Mnowaae, Mapkuposka, O603HauyeHwme,
Pasmeptl, MonoxeHue Yro, BuanmocTsb, CopTnpoBka
Dimensions P Identity Data o

Slope Image
Perimeter 2784604 Ef”;me”t‘ -
. - ey arl ni
i 1279586 m 2.2 Phase Mark kK10 i
Volume 255997 m” 35 Tt F Tener D
Elevation at Top 196500 RE 0
Elevation at Bottom 194500 Workeset S_FLOORS
Thickness 2000 Edited by

2.2 Designation / OBozHadeHne

2.2 Name / HanmeHoBaHue
Mnan/®akT, Tun pabotbl, Koa 22 Note/ I Ipmacuarime

2.2 Weight of unit / Macca ea,, kr

paborthl, ID rpacduka

»

Construction
41 _VH_BeptukaneHeie ro..iH |:]

41 _Task type_Tun paboTel {Construct Bb||-|on|.|e|.|o/0|1naqe|.|o, Ep‘

41 _Task name_Hawmeno... | MoHonutHele paBoTtel 6 3T... E K 6
4.1 _Task code_Kog paGote :5TR PacueHKu, £A.13M, RoA paooThl,

41 Planned start Hauan... 14.05.2019 0 Pecypchbl, KoadpmumeHTbl
4.1 _Planned end_Owkonua... :27.05.2019
4.1_Part of building_Yacr... i C

41 1D Sinchonization 6_STR_C_LOG6_H_X ] 5.1_Work Cost

41 1D _Schedule GPM-6-460 ) ] 101250.00

4.1_Critical path_Kpwtiude... E] 5.1Joh Code [5.1Job Name 5.1lob Price 5.1 Units
4.1_Building_Homep zaa3H... 6 031113 Structural Cast-in-Place Concrete Forming {100 Area

4.1_Actual Start_Hauano ... :22.05.2019 032100 Reinforcement Bars 200 %, Volume

4.1_Actual End_Owonuan... :09,05,2019 033113 Heavyweight Structural Concrete 300 Volume ﬂ_ECOM




6D BIM mogenb gnga akcnnyartauum

Construction Operations Building Information Exchange. COBIE

IOJIOXXEHUE

[NomelneHus,
pacnonoxeHune
[NomeLwlenuns, BnnaHue
30HbI 0OCnyXMBaHNA
YpOBHMU

MOEHTUOUKALINA

* ma ana FM

 Homep ona FM

« Barcode

« CepuuHbIn HOMEpP

* [lpnHagnexHocTb K
cucteme/lloacucteme

* 3aBMCUMMOCTb OT

« [1OCTYNHOCTb, PEXUMHOCTb

* [lpoussogutens

» Ccblnka Ha nacnopT
obopynoBaHud

LIATA U CPOK

« [laTta ycTaHOBKMK

* [NpooomKnTenbHOCTb
rapaHTum

« [apaHTusa, npumevaHue

» Cpok cnyx6bl

* YCTOM4NBOCTb paboThl

BMS NOKA3ATEJIN

* Temnepartypa
« [laBneHue

» [Opyrue
nokas3aTtersin...
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CBOWCTBA BIM MOJENN. MPOEKTUPOBAHWE

BOK 3anemenmoe %

M =

3HayYeHuu

OdmcHoe 3aaHue 15 ataxen
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LindppoBon ABOMHUK 30aHMA B 6D

Lindopoas konua gomsnyeckoro obbekTa unm rnpouecca, nomorarowaa onTuMmsnpoBatb 9PFPEKTUBHOCTb
busHeca. KoHuenumst «UunmdpoBOro ABONHMKa» SIBASIETCS YacTbi YETBEPTON MPOMbILLITEHHON

DEBOOLMYM N MPU3BaHa NOMoYb NpeanpmaTusam beicTpee obHapyxmBaTb mnsnyeckme npobremMbl, TOYHEE
npeackasbiBaTb UX pes3ynbraTbl U Npon3BoanTb bonee kadecTBeHHble NpoaykTel (Wikipedia)

Digital Twin = BIM + loT + FM + GIS + ...

Figure 1. Manufacturing process digital twin model

PHYSICAL DIGITAL Digital Twin



https://ru.wikipedia.org/wiki/%D0%A7%D0%B5%D1%82%D0%B2%D1%91%D1%80%D1%82%D0%B0%D1%8F_%D0%BF%D1%80%D0%BE%D0%BC%D1%8B%D1%88%D0%BB%D0%B5%D0%BD%D0%BD%D0%B0%D1%8F_%D1%80%D0%B5%D0%B2%D0%BE%D0%BB%D1%8E%D1%86%D0%B8%D1%8F

LindbpoBon ABONHUK.

[MpenmyLlecTBa.

1. OnogelleHne 06 aBapumn

2. OnpepgeneHne OOCTYNHOro nepcoHana
3. Bblgaya Hapsina Ha paboTy

4. OnpeneneHne oocTyna K NOMELLEHUIO U

obopyaoBaHuio

5. BbIXxog Ha MecTo aBapuu, uccriegoBaHue
NHXXEHEPHON CUCTEMbI HA MecTe

6. [lonck onTMManbHOro peLleHus

7. YcTpaHeHue aBapumn

NT1oro: 2,5 yaca A=COM



LindbpoBon ABONHUK.
[MpenmyLlecTBa.

=

OnoselleHne 06 aBapumn

2. Onepartop nony4vaet goctyn Kk BIM mogenu,
HaxoOWT KOMHaTy, onpegendeT 4OCTyn K
nomeLlleHno. PaccmartpuBaeT MHXEHEPHYIO
CUCTEMY M HaxXoOUT onTUMasribHOe peLleHne ans
yCTpaHeHns aBapum.

3. [lo nyTn onepartop CBA3bLIBAETCA C rMaBHbIM

NHXEHepOoM, Nosly4aeT OOCTYN K CNpaBO4HOM

nHpopmaumm B BIM mogenu, ysnbl u cama

cuctema nogcseyveHbl B MoAdenu.

NToro: 45 muH AZCOM




LincdbpoBon ABONHUK.
[MpenmyulecTBa

1. ®dopmumnpoBaHue 3anpoca Ha obecTounBaHme
NVUHUA

2. [lony4yeHwue 3anpoca cnyxbamu akcnnyarauumm
(BOOQOCHabXXeHne, BeHTUNAUMSA, CBA3b,
ANeKTpuKa)

3. CornacoBaHue 3anpoca Ha OTKNIYeHne

SNEeKTPO3HEPIn

OnoBelleHne 3a4encTBOBaHHbIX CTOPOH

ObecToumBaHue nNMUHUN

i

A=COM

NToro: 2-3 oHewn



LincdbpoBon ABONHUK.
[MpenmyulecTBa

1. dopmupoBaHue 3anpoca Ha obecTounBaHme
NNHUA

2. AHanua cuctem, KOTOpbIX 3aTPOHET OTKMNOYEHNE,
B BIM mogenu cuctembl 1 3aencTBoBaHHOE
obopynoBaHue 6yayT NOACBEYEHDI

3. OnoselleHue cnyxb, ¢ ykazaHMeM 30H, Cncka
cuctem, obopynosaHud

4. [lony4eHue cornacoBaHus OT 3a4eMCTBOBaAHHbIX
cnyx6

5. ObecTtoumBaHue NUHUK

A=COM

NToro: 1 peHb



CoKpalleHne CTOMMOCTU JKCnnyartaumm 3gaHum

EH&S Incidents

(0.5% of Seles) .35 of at
NccnepoBaHna  PwC*  nokasbiBalwT,  YTO = l ’ Wi BES)
yNydWweHns B  YynpasefieHMEM  34aHUSAMU  C B &R = Higher
o BIM B Id Av:;?l‘::l:lty .'~ Maintenance
nomoulblo Undposbix Moaenen (BIM, Building llablity Costs

(0.3% of Sales)

Information Model) gocturatot 3% OT CTOMMOCTU
30aHus, 0CODEHHO y4nTbiBad cTagumio
akcnnyaTaunun (~75% OT CTOMMOCTU XU3HEHHOIO
Lukna).

Nccneposannsa ARC  Advisory Group (2010)
roBOpAT O Bbiroge B pasmepe 1.5% ot obopoTa
NPOM3BOACTBA ANs BNaaenbLEB NPOMbILLIIEHHbIX
0ObEKTOB.

* PwC research “BIM Level 2 Benefits Measurement”, March 2018

Annual Losses:

1.5% of Sales

Increased EH&S Risk

Mpumep: ARC Advisory Group’s report on Asset Information Management, 2010

Table 1: DoH 39 Victoria Street - Estimated benefits by lifecycle stage and benefit category (PV

2017 real prices)

B&C +

Lifecycle phase All Design T Operation
4 July 2016 = | 4 July 2016-30 | 24 Oct 2016- 20 Sep2017-

Time period over which benefits are realised 30 Sep 2029 Nov 2016 | 20 Sep 2017 30 Sep 2029

(~13.33 years) (~5 months) | (11 months) (~12 years)
Est. cost of refurbishment (without BIM)* £22,526,574 £1,163,406 | £12,462,844 £8,900,325%
% Est. cost by lifecycle phase (without BIM) 100% 5% 55% 40%
Est. PV benefit from BIM L2 £676,907 £42 366 £141,872 £492 669
PV benefit as % of cost 3.0% 36% 1.1% 5.5%
Estimated benefits by category (% of total benefits estimated)
Time savings in design (6.3%) £42 366 £42 366
Time savings in build and commission (15.3%) £103,872 £103,872
Time savings in handover (12.5%) £84,520 £38,000 £46,520

Mpumep: PWC aHanus Bo3spaTa Ha MHBECTULUM

A=COM




BIM AHanuns gnga ynpaBneHuns puckamu

3aabimneHue B [lomoaenoso
A A Aeh Kaxxabln anemMeHT npeactasnieHHon Ha 2D-

avarpamMmme cBs3aH ¢ obbektom BIM,
oTobpaxkaeT AaHHble C AaTtyMKa B pexume
pearnbHoro BpemeHn. Cxema Hmxe
NMoKa3sbiBaeT OTHOLLEHUSI MexXay
anemMeHTamMu SNeKTPUYECKOn CUCTEMBI.

0% Demo Froject » CiEms » Power Riser Disgram Igot Slarkey  AECOM Dema Prokct | Hel

4TH FLOCR

Companents

rrrrr

5D FIO0R

a3ponopT "Aomoaenoso”

MOCKBB 5 Diagrams

KD FLLCR

HekoTopble npobnemMbl MOXHO NPeaoTBpaTuUTb C MOMOLLBbD =
aHanu3a AaHHbIX, MOAEeNMPOBaHUS BO3MOXHbIX cOoeB 1 NyTen nx ~=~
peLleHna unm nokanusauumu.

OTOT aHanua TpebyeT CTPYKTYpUpOBaHHbIN HABOP AaHHbIX,
cthopmMmmnpoBaHHbI onpeaeneHHbiM obpasom B BIM mogenn.
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TpeboBaHus K Mmogenun anst nepexoga B 6D

Kak ObITb He 4OXHO

2D B npunoputete Hag 3D

HanmeHoBaHne 06BbEKTOB 3arago4Hbl

CBouncTtBa 00BbEKTOB HE 3anofIHEHbI UMY OLLIMOOYHBI
NHXXeHepHble cUcTeMbl He onpeaeneHsbl, He CBsA3aHbl
[MomeLlLeHuns1, 30HbI, YPOBHU HE OnpeaeneHsl

[Mpobnemsbl ¢ reomeTpuen (ayébnupoBaHmne, HanoxeHue,

HernpasunbHasa cbopka)

TO YTO HYXHO

dokycuposka Ha 3D + [JaHHble
HanmeHoBaHNA 06 bEKTOB NTOMMYHbI M MOHSATHbI
CBoncTBa 00BLEKTOB MPOBEPEHI

VIH>|<eHepr|e CnctemMbl B MOOENN KOPPEKTHO

ornpeaerneHbl, oTpaxarT PYHKLUNOHaNbHOe Ha3HayYeHne
MomMeLleHNs, 30HbI, YPOBHN KOPPEKTHbI HACTPOEHDI

[Mpobnemsl ¢ reoMeTpuen peLleHbl, Nerko

OopueHTNpoOBaTbCA 1 rnomny4vyartb JaHHbIE

A=COM



AECOM. Sidney Opera House
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AECOM. Sidney Opera House

Opern House Project s Viewsr » SOH_MasterModel_2012-11-21
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